INTRODUCTION
with two other genera, Desmos and Monanthotaxis. This close relationship is corroborated by several diagnostic characters, including the glaucous abaxial surface of the leaves (Wang & al., 2012) , inaperturate pollen with echinate-microbaculate ornamentation (Walker, 1971a; Le Thomas, 1980 , 1981 Bygrave, 2000; Doyle & Le Thomas, 2012) , and monocarps (when multi-seeded) with distinct constrictions between neighbouring seeds (Wang & al., 2012) . As is generally the case in Annonaceae, however, these characters show homoplasies or reversals and therefore are not found in all species in the Dasymaschalon alliance. The constituent species in the Dasymaschalon alliance are nevertheless highly diverse morphologically, with different types of pollination chambers, stamens and monocarps (Fig. 1) .
Friesodielsia currently comprises 49 species of woody climbers (Rainer & Chatrou, 2016) , distributed in tropical Asia and Africa. The original generic circumscription was challenged by Sprague & Hutchinson (1916) , who provisionally regarded the African and Asian species as congeneric, although they recognized that the species belong to different natural groups, and more recently by Verdcourt (1971) and Van Heusden (1992) , who suggested that the Asian species may not be congeneric with those from Africa. The Asian species have elongate flowers with three inner petals that are apically connivent, forming a mitriform dome over the reproductive organs (Fig. 1E) , and with subglobose monocarps containing only one or rarely two seeds (Fig. 1F) ; the African species, in contrast, have broader flowers with loosely coherent inner petals (Fig.  1G, I ), and moniliform monocarps containing up to five seeds (Fig. 1H ). Palynological data also indicate that Friesodielsia is heterogeneous, with Asian species possessing pollen with an echinate exine, whereas some African species (F. gracilipes (Benth.) Steenis and F. discostigma (Diels) Steenis) have coarsely verrucate pollen (Walker, 1971a) . Verdcourt (1971) classified Friesodielsia into three subgenera: subg. Amblymitra Verdc., with only one species, F. obovata (Benth.) Verdc.; subg. Oxymitropsis Verdc., with three species (F. enghiana (Diels) Verdc. ex Le Thomas, F. hirsuta (Benth.) Steenis, F. velutina (Sprague & Hutch.) Steenis) ; and subg. Friesodielsia, comprising the remaining African and Asian species. Verdcourt (1971) also noted that the two small African subgenera (subg. Amblymitra, subg. Oxymitropsis) were strikingly different from subg. Friesodielsia and possibly deserved recognition as distinct genera, although he refrained from formalizing this.
The hypotheses of a distant relationship between the African and Asian species of the genus were later corroborated by molecular phylogenetic studies (Richardson & al., 2004; Couvreur & al., 2011; , which consistently demonstrated that Asian species of Friesodielsia are closely related to Dasymaschalon and Desmos, whilst African Friesodielsia species were inferred to be more closely related to the African genus Monanthotaxis. These studies did not result in nomenclatural changes, however, because of limited taxon sampling (less than 5% of the ca. 180 species in the Dasymaschalon alliance). Wang & al. (2012) recently conducted a phylogenetic analysis of the Dasymaschalon alliance based on a more extensive taxon sampling (42 taxa, accounting for ca. 23% of species) and a concatenated dataset from five chloroplast regions (matK, ndhF, psbA-trnH, rbcL, trnL-F) . Their results confirmed the close relationships of constituent genera within the alliance and the polyphyletic status of Friesodielsia, although intergeneric relationships between Dasymaschalon, Desmos and Friesodielsia remained unresolved due to inadequate resolution based on the chloroplast regions used, highlighting the need for further molecular phylogenetic studies based on more informative nuclear DNA markers.
Monanthotaxis currently consists of 67 species from tropical Africa and Madagascar (Hoekstra & al., 2016) . In addition to the African species of Friesodielsia, the monospecific genera Exellia Boutique and Gilbertiella Boutique also appear to be closely related to Monanthotaxis. The taxonomic status of these two genera has been unclear, although they have been grouped with Monanthotaxis based on flower and pollen morphology (Walker, 1971a; Le Thomas, 1981; Van Heusden, 1992) . Gilbertiella has also been classified in the same group as Monanthotaxis based on fruit and seed morphology (Van Setten & Koek-Noorman, 1992) , while Exellia has very distinct fruits, comprising sessile biseriate monocarps, in contrast to the stipitate uniseriate monocarps in Monanthotaxis and Gilbertiella. In a previous phylogenetic study based on rbcL and trnL-F, Exellia was shown to be nested within Monanthotaxis (Bygrave, 2000) . Thus far, no studies have included DNA sequences of Gilbertiella.
In this study, molecular phylogenetic analyses are based on an expanded taxon sampling, including representatives of almost all constituent genera in the tribe Uvarieae, and based on a combined chloroplast and nuclear DNA dataset, with three main objectives: (1) to clarify intergeneric relationships within the Dasymaschalon alliance; (2) to investigate the phylogenetic affinities of different segregates of Friesodielsia, enabling validation of nomenclatural changes as necessary; and (3) to assess the phylogenetic positions of some Friesodielsia segregates, Exellia and Gilbertiella, allowing an assessment of the generic circumscription of Monanthotaxis. 
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MATERIALS AND METHODS
Taxon and DNA region sampling. -The 42-taxon dataset generated by Wang & al. (2012) was used as the basis for an expanded taxon sampling, including additional species from the Dasymaschalon alliance, with a focus on Friesodielsia and Monanthotaxis, which were inadequately sampled previously (6 out of 49 Friesodielsia species, and 7 out of 66 Monanthotaxis species). A total of 101 accessions (96 species) were included in the extended dataset, with the ingroup consisting of 18 Dasymaschalon species, 9 Desmos species, 25 Friesodielsia species, and 27 Monanthotaxis species. The outgroups were selected on the basis of previous studies (Couvreur & al., 2011; Wang & al., 2012) (Wang & al., 2012) belong to the same clade as the majority of Dasymaschalon species in the ribosomal DNA (rDNA) tree (Electr. Suppl.: Figs. S1 & S2). This topological discordance was strongly supported (Bayesian analysis posterior probability ≥ 0.95, and/or maximum parsimony or maximum likelihood analysis bootstrap / jackknife ≥ 75%) and hence was considered as hard incongruence, suggesting potential hybridization, incomplete lineage sorting or gene duplication (Wendel & Doyle, 1998; Slowinski & Page, 1999; Linder & Rieseberg, 2004) . Distinguishing different causes for gene tree incongruence requires more than two unlinked genomic datasets (Buckley & al., 2006; Joly & al., 2009) ; this is beyond the scope of the present study, however, and consequently D. filipes, D. longiflorum and D. tibetense were excluded from later analyses.
DNA sequences of five chloroplast regions (matK, ndhF, psbA-trnH, rbcL, trnL-F) which are commonly used in Annonaceae phylogenetics were downloaded from the nucleotide database of the National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov) or generated for the newly added samples in this study. In order to improve resolution of the phylogeny two additional nuclear ribosomal regions, the internal transcribed spacer region (ITS-5. and the external transcribed spacer (ETS), which have previously been shown to be highly variable at the species level (reviewed by: Álvarez & Wendel, 2003; Feliner & Rosselló, 2007; Poczai & Hyvönen, 2010) , were generated for all accessions, including the newly added species as well as the 42 taxa used in the chloroplast phylogeny by Wang & al. (2012) . Voucher information and GenBank accession numbers for all samples included in the dataset are given in Appendix 1.
DNA extraction, amplification and sequencing. -DNA was extracted, amplified and sequenced using the same procedures as previously described Guo & al., 2014) . For ITS and ETS, amplification reactions were performed with primers listed in Table 1 and the thermal cycling profile included template denaturation at 94°C for 2 min followed by 38 cycles of denaturation at 95°C for 1 min, primer annealing at 55°C for 1 min, and primer extension at 72°C for 1 min 30 s; followed by a final extension step at 72°C for 10 min.
Sequence assembly, alignment and phylogenetic analyses. -Sequence fragments were edited and assembled using GeneiousPro v.7.1.9 (Biomatters; http://www.geneious.com). Sequences of individual regions were subsequently aligned automatically using the MAFFT (Katoh & al., 2002) plugin in Geneious with default settings, and then manually edited and optimised. A total of 260 ambiguously aligned positions were excluded from the analyses because of difficult homology assessment: 24 positions from 1 block of the ndhF region; 91 positions from 2 blocks of the psbA-trnH region; 35 positions from 5 blocks of the trnL-F region; 99 positions from 11 blocks of the ITS region; and 11 positions from 1 block of the ETS region (Table 2 ). An inversion of 15 positions in the psbA-trnH spacer of some species was identified and reverse-complemented in the alignment, following a strategy previously applied by Pirie & al. (2006) to retain substitution information in the fragments.
Phylogenetic reconstruction was performed using maximum parsimony (MP), maximum likelihood (ML), and Bayesian inference (BI) methods. DNA sequences for the five chloroplast loci and the two rDNA gene regions were concatenated and analyzed independently of one another to resolve their respective gene trees. A simultaneous analysis (Kluge, 1989; Nixon & Carpenter, 1996) of all characters was then performed, which was the primary basis for phylogenetic inference. 
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TAXON 66 (1) • February 2017: 3-19 For the MP analyses, all characters were treated as independent and of equal weight, with gaps treated as missing data. A heuristic search was performed in PAUP* v.4.0b10 (Swofford, 2002) with 2000 random addition sequence replicates with TBR branch-swapping, saving 10 trees per replicate. The most parsimonious trees were summarised using a strict consensus tree. Clade support was evaluated using the jackknife (JK) method (Farris & al., 1996) with the removal probability set to approximately e − 1 (36.7879%), and "jac" resampling emulated. One thousand JK replicates were performed with 100 random addition tree bisection-reconnection searches (each with a maximum of 10 trees held) per replicate.
Maximum likelihood analyses were performed in RAxML v.8.2.6 (Stamatakis, 2006) provided by the CIPRES Science Gateway (Miller & al., 2010) . The dataset was divided into seven partitions based on DNA region identity and run under the general time-reversible model with rate heterogeneity modeled by a gamma distribution (GTR + Γ). Fifty inferences were run from distinct random stepwise addition sequence MP starting trees. Branch support was subsequently estimated with 1000 non-parametric bootstraps under the partition data model.
Bayesian analysis was undertaken using MrBayes v.3.2.6 (Ronquist & al., 2012) with both partitioned (partitions based on DNA region identity) and non-partitioned (regions concatenated without partitioning) strategies. For the partitioned dataset, the parameter values for each locus were allowed to evolve independently using the unlinked setting. The appropriate DNA substitution model for each locus and the concatenated matrix (Table 2 ) was determined in MrModeltest v.2.3 (Nylander, 2004) using the Akaike information criterion. For analyses of both the partitioned and the non-partitioned datasets, four independent Metropolis-coupled Markov chain Monte Carlo analyses were run. Each search used three incrementally heated and one cold Markov chain, and was run for 10 million generations and sampled every 1000th generation. The temperature parameter was set to 0.08. The mean branch length prior was reset from the default mean (0.1) to 0.01 (brlenspr=un-constrained: exponential (100.0)) to reduce the likelihood of stochastic entrapment in local tree length optima (Brown & al., 2010; Marshall, 2010) . Convergence was assessed using the standard deviation of split frequencies, with values < 0.01 interpreted as indicating good convergence. The first 25% of samples (2500 trees) were discarded as burn-in, and the postburn-in samples summarized as a 50% majority-rule consensus tree. Overall performance of analyses was assessed in Tracer v.1.5 (Rambaut & Drummond, 2009 ) to determine whether the parameter samples were drawn from a stationary, unimodal distribution, and whether adequate effective sample sizes (ESS) for each parameter (ESS > 200) had been reached. Stationarity of posterior probabilities of splits within runs, and convergence of posterior probabilities of splits between different runs were visually checked using the Cumulative and Compare functions in AWTY (Nylander & al., 2008) . Inference of non-partitioned and partitioned nucleotide datasets was assessed with Bayes factor comparison. The standard criterion of 2 ln Bayes factor >10 was used as a benchmark, indicating very strong evidence against an alternative strategy ( Kass & Raftery, 1995; Nylander & al., 2004) .
Bootstrap / jackknife values of 50%-74% were considered as weak support by the data, 75%-84% as moderate support, and 85%-100% as strong support. In BI, the estimation of branch support accompanies the tree estimation and is reflected by posterior clade probability (Larget & Simon, 1999) ; branches with values ≥ 0.95 are considered well supported, and < 0.95 not supported (Yang & Rannala, 1997) . 
RESULTS
The concatenated alignment of five chloroplast regions and two nuclear ribosomal regions consisted of 6628 aligned positions. Characteristics and the best-fitting nucleotide substitution model of each data matrix are presented in Table 2 . The chloroplast and rDNA analyses with all available accessions are presented in Figs. S1 & S2 to exhibit the mutually well-supported topological incongruence within the clade comprising three Dasymaschalon species (D. filipes, D. longiflorum, D. tibetense) . Apart from the exclusion of the observed topological discordance, the simultaneous analysis ( Fig. 2 ) was shown to be the best resolved amongst all three data matrices. For this reason, it was considered to be the best estimate of the phylogeny and selected as the basis for further discussion of relationships and systematic inferences.
For the BI analysis, partitioning considerably improved mean −ln L value (mean −ln L non-partitioned = 27,529, mean −ln L partitioned = 26,755). Bayes factor comparison indicated that the partitioned analyses based on region identity provided distinctly better explanations of the data than the analyses of the non-partitioned model: 2 ln B (partitioned over non-partitioned) = 1540, significantly above the threshold value of 10. The 50% majority-rule consensus tree derived from the analyses using the partitioned strategy was therefore selected to present the results of the Bayesian analyses.
The MP, ML, and Bayesian analyses yielded similar topologies, differing mainly in the relative posterior probability (PP), MP jackknife (JK) and ML bootstrap (BS) values for particular groups (Fig. 2) . The Dasymaschalon alliance (except Friesodielsia discostigma and F. gracilipes, which are distantly related to the majority of this genus) is unambiguously supported as monophyletic, with two sister clades (I and II The results suggest that Dasymaschalon and Desmos are both monophyletic. Friesodielsia is highly polyphyletic, however, with the sampled species scattered across five different lineages, viz.: (1) 
DISCUSSION
Phylogenetic relationships within the Dasymaschalon alliance. - The present study corroborates and expands the results of previous phylogenetic analyses, which have suggested a close relationship between the genera within the Dasymaschalon alliance and the polyphyletic status of Friesodielsia (Couvreur & al., 2011; Wang & al., 2012) . The Dasymaschalon alliance is shown to be collectively monophyletic and can easily be distinguished morphologically from other lineages in the tribe Uvarieae by its inaperturate pollen with a thin exine, the glaucous abaxial surface of the leaves with parallel tertiary venation (Wang & al., 2012 , and references therein; pers. obs.), and often by basal leaf glands (Turner, 2012 (Fig. 1G, I -K), petals that are wide and short and pollen with a microbaculate exine; whereas species in Clade II have flowers with partially enclosed floral chambers, petals that are narrow and elongate (Fig. 1A , C, E) and echinate-scabrate pollen (Verdcourt, 1971; Walker, 1971a; Wang & al., 2009 Wang & al., , 2012 Saunders, 2010; pers. obs.) .
Relationships within the African clade (Clade I) are well resolved (Fig. 2) . After the early-divergent species 
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Sphaerocoryne sp. (Fig. 2) . These phylogenetic relationships suggest that the delimitations of M. klainei and the previously defined sections are problematic: on-going research involving detailed morphological examination and increased phylogenetic sampling of specimens will lead to a new subgeneric classification and will show whether the varieties described in some species should be elevated to species rank.
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The intergeneric relationships within the Asian Clade II have historically proven difficult to resolve despite the fact that the three constituent genera are morphologically very distinct, with different pollination chambers and monocarp shapes (Fig. 1) . Dasymaschalon, Desmos and Friesodielsia s.str. repeatedly formed a polytomy in previous analyses (Bygrave, 2000; Couvreur & al., 2011; Wang & al., 2012) . The resolution of the deeper nodes is significantly improved in the present study (Fig. 2) following the incorporation of two nuclear regions. Dasymaschalon is strongly supported as sister to Friesodielsia s.str., and these two genera are collectively sister to Desmos. The inferred relationships within this clade are consistent with floral morphology and pollination chamber types: Friesodielsia flowers have an enclosed floral chamber formed by the apical connivence of the three inner petals (Fig. 1E) ; Dasymaschalon flowers have a superficially similar floral chamber (Fig. 1A) , although the petals that are apically connivent are inferred to be homologous with the outer petals of other Annonaceae; and Desmos flowers (Fig. 1C (Fig. 3A) and have a flat petal base, whereas the other subclade (including the remaining Asian Friesodielsia representatives sampled) has flowers with outer petals that are connivent before anthesis (Fig. 3B, C) and possess a distinctly concave petal base.
Polyphyly and classification of Friesodielsia. -The polyphyletic status of Friesodielsia, in which the African species are not congeneric with the Asian species, was previously indicated by palynological data (Walker, 1971a ) and molecular phylogenetic analyses (Couvreur & al., 2011; Wang & al., 2012) . Our increased sampling of both taxa and DNA markers reveals more extensive polyphyly: the African species of Friesodielsia are not only phylogenetically distinct from the Asian species, but are themselves not monophyletic, with the sampled species scattered across several different clades.
All Asian representatives of Friesodielsia sampled form a strongly supported clade, including the type, F. cuneiformis. 
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This Asian group can be distinguished from the African species by their elongate flowers (Fig. 1E ) with partially closed floral chambers (Wang & al., 2012) , and unequal outer and inner petals (Verdcourt, 1971) . We therefore recommend that a narrower circumscription of Friesodielsia should be adopted, restricting the generic name to Asian species only; the African species should accordingly be transferred to other genera.
Among the 10 species (inclusive of a currently undescribed species) of African Friesodielsia sampled (out of a total of 11 species), eight form a basal grade within Clade I and are phylogenetically associated with the African genus Monanthotaxis, whereas two species (F. gracilipes, F. discostigma) are retrieved outside the accepted circumscription of the Dasymaschalon alliance (Fig. 2) . Within Clade I, F. obovata is sister to all other African species, and seven species within Clade IB are retrieved as sister to Clade IA, which includes all the Monanthotaxis species sampled. These phylogenetic results suggest that F. obovata and the seven Friesodielsia species in Clade IB should be transferred to Monanthotaxis, or alternatively treated as new genera; the diagnostic morphological characters of each clade will be discussed in detail below (see "Delimitation of Monanthotaxis") to assess these two alternative classifications.
Friesodielsia gracilipes is sister to the palaeotropical genus Sphaerocoryne, corroborating the results of previous phylogenetic analyses based on rbcL and trnL-F sequences (Bygrave, 2000) , which indicated that F. gracilipes was located in the Cleistochlamys- Sphaerocoryne-Toussaintia clade (Clade 13 in Bygrave, 2000: fig. 6.3b) . The inferred close relationship between these two groups is consistent with their morphological similarities, as they both have reticulate tertiary leaf venation and axillary flowers. In contrast, the African species of Friesodielsia in Clade IB and Monanthotaxis have parallel tertiary leaf venation and extra-axillary flowers. Based on our assessment of the morphological affinities and phylogenetic relationships of these two groups, we believe that F. gracilipes is best considered congeneric with Sphaerocoryne, necessitating a new nomenclatural combination.
Friesodielsia discostigma, which differs from the Friesodielsia species in Clade IB in having reticulate tertiary leaf venation and axillary flowers, is shown to be closely related to the African genus Afroguatteria rather than the other four segregates of Friesodielsia. Great care was taken with older leaf material of F. discostigma (over 100 years) to avoid technical errors, including repeated DNA extraction, PCR and sequencing. Sequence similarity of matK, psbA-trnH and trnL-F (assessed by blast searching data in GenBank) support its relationship in the concatenated analysis (Fig. 2) , indicating that our finding is not an artifact resulting from missing data. This inferred relationship between F. discostigma and Afroguatteria is consistent with their similarity in morphological characters, including subequal inner and outer petals, and numerous stipitate monocarps with one or two seeds. Van Heusden (1992: 73) recognized their similarity in secondary and tertiary leaf venation, stating that the "leaves of F. discostigma closely resemble those of Afroguatteria." Species of the Dasymaschalon alliance share eucamptodromous leaf venation (sensu Hickey, 1979) (Fig.  4A) , with parallel secondary veins lacking prominent marginal arches, and parallel tertiary veins connecting adjacent secondaries (Klucking, 1986) . In contrast, Friesodielsia discostigma and Afroguatteria have "festooned brochidodromous" leaf venation (Fig. 4B ) with reticulate tertiary veins (sensu Hickey & Wolfe, 1975) , in which the secondary veins anastomose and link to form prominent loops, with secondary arches outside the prominent loops that gradually diminish towards the margin (Klucking, 1986; Guo & al., 2014) . Based on their close phylogenetic relationships and similar morphological characters, we propose that F. discostigma should be transferred to the genus Afroguatteria.
Congeneric status of Friesodielsia s.str. and Schefferomitra. -The phylogenetic analyses presented here (Fig. 2) suggest that the Asian Friesodielsia lineage is not monophyletic due to the inclusion of Schefferomitra subaequalis (sole representative of this monospecific genus) in Clade IIB (PP = 1; JK = 99; BS = 97). Schefferomitra is currently placed in tribe Uvarieae based on morphology , although its phylogenetic position was previously unknown due to the unavailability of DNA sequences.
Detailed examination of the morphological characters of S. subaequalis failed to reveal any character that supports the continued recognition of Schefferomitra as a genus distinct from Friesodielsia s.str.: the only consistent difference is the shape of the staminal connective, which is tongue-shaped in Schefferomitra (Keßler, 1993; , whereas the staminal connectives of Asian Friesodielsia species have a truncate discoid apex. 
The phylogenetic position of S. subaequalis within the Asian Friesodielsia clade and their considerable morphological similarity therefore provide convincing evidence that Friesodielsia s.str. and Schefferomitra are congeneric. Since the name Schefferomitra (first published by Diels, 1912) antedates that of Friesodielsia (first published by Van Steenis, 1948) , strict application of the principle of priority would therefore require adoption of the former, necessitating the transfer of about 38 species names to Schefferomitra (excluding the African Friesodielsia species, which, as described elsewhere in this study, need to be transferred for taxonomic reasons). This change would create unnecessary confusion because Friesodielsia is firmly rooted in the Annonaceae literature owing to its species richness in tropical Asia. In an effort to promote nomenclatural stability we therefore propose conservation of the name Friesodielsia against Schefferomitra (Guo & al., 2017) . The formal transfer of the name S. subaequalis to Friesodielsia is accordingly postponed pending a ruling by the Nomenclature Committee for Vascular Plants.
Delimitation of Monanthotaxis. -The MP, ML, and BI phylogenetic analyses consistently retrieved Clades I, IA and IB as well-supported lineages. This is consistent with two alternative interpretations of generic circumscription: either a broad delimitation of Monanthotaxis s.l. with the inclusion of F. obovata and species within Clade IB; or retaining the current delimitation of Monanthotaxis (equivalent to clade IA) and the segregation of F. obovata and the species within Clade IB as two new genera.
Friesodielsia obovata is sister to all other species of Clade I and can be readily distinguished from the remaining taxa in the alliance by the combination of peduncles that bear a conspicuous leafy bract (Verdcourt, 1971 ) and stellate hairs . Verdcourt (1971) noted the remarkable differences between F. obovata and the other species of Friesodielsia (including African and Asian species), and placed it in a new monospecific subgenus, Friesodielsia subg. Amblymitra Verdc. Clade IB is retrieved as sister to Clade IA, which comprises Exellia and Monanthotaxis species. There are no obvious synapomorphies for the seven species in Clade IB, although diagnostic plesiomorphic character states in stamens can distinguish this lineage from Clade IA: the species in Clade IB have numerous (up to 125) stamens in three to six whorls, compared to only a few (3-15 [-40 ]) stamens in one or two, rarely three, whorls in Clade IA (Verdcourt, 1971; Van Heusden, 1992; pers. obs.) . The narrower delimitation of Monanthotaxis, in which case F. obovata and the species in Clade IB would be treated as two distinct genera, would clearly be undesirable due to the lack of morphological synapomorphies. We therefore adopt a broader delimitation of Monanthotaxis, which possesses three characters that are likely to be synapomorphic, viz.: the climbing growth habit, loosely coherent floral chambers and moniliform monocarps. This broad Monanthotaxis shows very wide variation in several characters (e.g., inflorescence characters, see Hoekstra & al., 2014) , but a more narrow approach would not have reduced most of this variation for core Monanthotaxis.
Phylogenetic results in all MP, ML, and BI analyses suggest that Exellia scamnopetala is deeply nested within Clade IA, rendering Monanthotaxis paraphyletic. The monospecific genus Exellia is characterized by globose and sessile monocarps (Boutique, 1951a) and differs from Monanthotaxis that possess moniliform monocarps with an obvious stipe (Keßler, 1993; . Exellia and Monanthotaxis are nevertheless very similar in several characters, including: small flowers (petals generally 2-13 mm long, with the exception of M. bokoli, which has petals up to 27 mm) and few stamens (3-15[-40] ) that are mostly obconical with a broad connective and a narrow filament. These character states are very different in Dasymaschalon, Desmos and Friesodielsia (including African and Asian species): these genera have large flowers (petals 15-145 mm long) and numerous (up to 200) oblong stamens (Van Heusden, 1992) . On the basis of these floral morphological similarities, Van Heusden (1992) placed Exellia in the "Monanthotaxis group". Furthermore, both genera have microbaculate pollen exines (Walker, 1971a, b) . Given the close affinity of Exellia and Monanthotaxis, supported by both molecular and morphological data, we consider Exellia congeneric with Monanthotaxis, thereby rendering the genus monophyletic.
Another monospecific genus, Gilbertiella, was placed in the "Monanthotaxis group" by Van Heusden (1992). The genus was described by Boutique (1951a) based on linear stamens, the outer petals that cover the slightly smaller inner petals only at the top and that have a curved hook of the petals towards the centre of the flower. All of these characters occur in at least some species of Monanthotaxis. Furthermore, it is highly similar to van Heusden's "Monanthotaxis group", in having small flowers (petals ca. 2-4 mm long), few (12) stamens, and multi-seeded monocarps (ca. 6 seeds) and the pollen are similar in having microbaculate exine (Walker, 1971a, b) . We were unable to successfully sequence DNA from herbarium samples of the only described species in the genus, Gilbertiella congolana Boutique, due to the poor quality of leaf materials. Fortunately, a recently described new species (Monanthotaxis latistamina P.H.Hoekstra; Hoekstra & al., 2016) closely resembles G. congolana, and this species is shown here to be nested within the Monanthotaxis clade (Fig. 2) . We therefore propose that the generic name Gilbertiella should be reduced to synonymy with Monanthotaxis, necessitating a new nomenclatural combination. 
GENERIC DESCRIPTIONS
NOMENCLATURAL CHANGES
The present study reveals that the traditional circumscription of Friesodielsia is highly polyphyletic, with currently accepted species in this genus belonging to four different genera, viz 
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